Antiasthmatic activity of a macrolide antibiotic, roxithromycin: analysis of possible mechanisms in vitro and in vivo.
This study was designed to examine the possible mechanisms by which macrolide antibiotics favorably influence the clinical course of asthmatic patients. In the first set of experiments, we investigated the effect of roxithromycin (RXM), a newly synthesized macrolide antibiotic, on in vitro cytokine secretion by mitogen-activated human peripheral blood leukocytes. RXM suppressed the secretion of T cell cytokine interleukins (IL) 2-4 and monocyte cytokine tumor necrosis factor alpha. This inhibitory effects on cytokine secretion was dose dependent and firstly noted at a concentration of as little as 0.5 microgram/ml which is much lower than therapeutic blood levels. In the second part of experiments, we examined the influence of RXM on cytokine appearance in mouse lung extract induced by lipopolysaccharide (LPS) inhalation and on bronchial responsiveness to methacholine in LPS-treated mice. As compared with mice pretreated with phosphate-buffered saline, RXM administered orally at a single dose of 5 mg/kg once a day for 21 days inhibited the appearance of IL-3, IL-4, IL-5, and tumor necrosis factor alpha in aqueous lung extracts. Pretreatment with RXM also decreased the bronchial responsiveness to methacholine induced by intratracheal injection of LPS. We conclude that the attenuating effect of macrolide antibiotics on asthmatic syndromes might be explained partially by their inhibitory effects on cytokine secretion from leukocytes.